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¸üÖê»Ö ®ÖÓ. 

Roll No.  

 
 

 

³ÖÖî×ŸÖÛú ×¾Ö–ÖÖ®Ö (ÃÖî̈ üÖ×®ŸÖÛú) 
PHYSICS (Theory)  

×®Ö¬ÖÖÔ×¸üŸÖ ÃÖ´ÖµÖ  : 3 ‘ÖÓ™êü ] [ †×¬ÖÛúŸÖ´Ö †ÓÛú  : 70 

Time allowed : 3 hours ] [ Maximum Marks : 70 

 

ÃÖÖ´ÖÖ®µÖ ×®Ö¤ìü¿Ö    ::::   

    (i) ÃÖ³Öß ¯ÖÏ¿®Ö †×®Ö¾ÖÖµÖÔ Æïü … ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë Ûãú»Ö 26 ¯ÖÏ¿®Ö Æïü …  

 (ii) ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö Ûêú 5 ³ÖÖÝÖ Æïü : ÜÖÞ›ü-†, ÜÖÞ›ü-²Ö, ÜÖÞ›ü-ÃÖ, ÜÖÞ›ü-¤ü †Öî̧ ü ÜÖÞ›ü-µÖ …  

 (iii) ÜÖÞ›ü-†ú ´Öë 5 ¯ÖÏ¿®Ö Æïü, ¯ÖÏŸµÖêÛú ÛúÖ 1 †ÓÛú Æîü … ÜÖÞ›ü-²Ö ´Öë 5 ¯ÖÏ¿®Ö Æïü, ¯ÖÏŸµÖêÛú Ûêú 2 †ÓÛú Æïü … ÜÖÞ›ü-ÃÖ ´Öë 
12 ¯ÖÏ¿®Ö Æïü, ¯ÖÏŸµÖêÛú Ûêú 3 †ÓÛú Æïü … ÜÖÞ›ü-¤ü ´Öë 4 †ÓÛú ÛúÖ ‹Ûú ´Öæ»µÖÖ¬ÖÖ×¸üŸÖ ¯ÖÏ¿®Ö Æîü †Öî̧ ü ÜÖÞ›ü-µÖ ´Öë 3 
¯ÖÏ¿®Ö Æïü, ¯ÖÏŸµÖêÛ  Ûêú 5 †ÓÛú Æïü …  

 (iv) ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ÃÖ´ÖÝÖÏ ¯Ö¸ü ÛúÖê‡Ô ×¾ÖÛú»¯Ö ®ÖÆüà Æîü … ŸÖ£ÖÖ×¯Ö, ¤üÖê †ÓÛúÖë ¾ÖÖ»Öê ‹Ûú ¯ÖÏ¿®Ö ´Öë, ŸÖß®Ö †ÓÛúÖë ¾ÖÖ»Öê ‹Ûú 
¯ÖÏ¿®Ö ´Öë †Öî̧ ü ¯ÖÖÑ“Ö †ÓÛúÖë ¾ÖÖ»Öê ŸÖß®ÖÖë ¯ÖÏ¿®ÖÖë ´Öë †Ö®ŸÖ×¸üÛú “ÖµÖ®Ö ¯ÖÏ¤üÖ®Ö ×ÛúµÖÖ ÝÖµÖÖ Æîü … ‹êÃÖê ¯ÖÏ¿®ÖÖë ´Öë †Ö¯ÖÛúÖê 
×¤ü‹ ÝÖ‹ “ÖµÖ®Ö ´Öë ÃÖê Ûêú¾Ö»Ö ‹Ûú ¯ÖÏ¿®Ö Æüß Ûú¸ü®ÖÖ Æîü … 

 Series : SSO/C 55/2

• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ´Öã×¦üŸÖ ¯ÖéÂšü 12 Æïü … 
• ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë ¤üÖ×Æü®Öê ÆüÖ£Ö Ûúß †Öȩ̂ ü ×¤ü‹ ÝÖ‹ ÛúÖê›ü ®Ö´²Ö¸ü ÛúÖê ”ûÖ¡Ö ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ Ûêú ´ÖãÜÖ-¯ÖéÂšü ¯Ö¸ü ×»ÖÜÖë …  
• Ûéú¯ÖµÖÖ •ÖÖÑ“Ö Ûú¸ü »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë 26 ¯ÖÏ¿®Ö Æïü …  
• Ûéú¯ÖµÖÖ ¯ÖÏ¿®Ö ÛúÖ ˆ¢Ö¸ü ×»ÖÜÖ®ÖÖ ¿Öãºþ Ûú¸ü®Öê ÃÖê ¯ÖÆü»Öê, ¯ÖÏ¿®Ö ÛúÖ ÛÎú´ÖÖÓÛú †¾Ö¿µÖ ×»ÖÜÖë …  
• ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖê ¯ÖœÌü®Öê Ûêú ×»Ö‹ 15 ×´Ö®Ö™ü ÛúÖ ÃÖ´ÖµÖ ×¤üµÖÖ ÝÖµÖÖ Æîü … ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖ ×¾ÖŸÖ¸üÞÖ ¯Öæ¾ÖÖÔÆËü®Ö ´Öë 10.15 ²Ö•Öê 

×ÛúµÖÖ •ÖÖµÖêÝÖÖ … 10.15 ²Ö•Öê ÃÖê 10.30 ²Ö•Öê ŸÖÛú ”ûÖ¡Ö Ûêú¾Ö»Ö ¯ÖÏ¿®Ö-¯Ö¡Ö ÛúÖê ¯ÖœÌëüÝÖê †Öî̧ ü ‡ÃÖ †¾Ö×¬Ö Ûêú ¤üÖî̧ üÖ®Ö ¾Öê 
ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ ¯Ö¸ü ÛúÖê‡Ô ˆ¢Ö¸ü ®ÖÆüà ×»ÖÜÖëÝÖê …  

• Please check that this question paper contains 12 printed pages. 

• Code number given on the right hand side of the question paper should be written on the 

title page of the answer-book by the candidate. 

• Please check that this question paper contains 26 questions. 

• Please write down the Serial Number of the question before attempting it. 

• 15 minutes time has been allotted to read this question paper. The question paper will be 

distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the 

question paper only and will not write any answer on the answer-book during this period. 

ÛúÖê›ü ®ÖÓ. 
Code No.  

���� 
¯Ö¸üßõÖÖ£Öá ÛúÖê›ü ÛúÖê ˆ¢Ö¸ü-¯Öã×ÃŸÖÛúÖ Ûêú ´ÖãÜÖ-¯ÖéÂšü 
¯Ö¸ü †¾Ö¿µÖ ×»ÖÜÖë … 
Candidates must write the Code on 

the title page of the answer-book. 
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 (v) •ÖÆüÖÑ †Ö¾Ö¿µÖÛú ÆüÖê †Ö¯Ö ×®Ö´®Ö×»Ö×ÜÖŸÖ ³ÖÖî×ŸÖÛ  ×®ÖµÖŸÖÖÓÛúÖë Ûêú ´ÖÖ®ÖÖë ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú¸ü ÃÖÛúŸÖê Æïü : 

  c = 3 × 108 m/s 

  h = 6.63 × 10–34 Js 

  e = 1.6 × 10–19 C 

  µ0 = 4π × 10–7 T m A–1 

  ε0 = 8.854 × 10–12 C2 N–1 m–2  

  
1

4πε0

 = 9 × 109 N m2 C–2 

  me = 9.1 × 10–31 kg 

  ®µÖæ™ÒüÖò®Ö ÛúÖ ¦ü¾µÖ´ÖÖ®Ö = 1.675 × 10–27 kg 

  ¯ÖÏÖê™üÖò®Ö ÛúÖ ¦ü¾µÖ´ÖÖ®Ö = 1.673 × 10–27 kg 

  †Ö¾ÖÖêÝÖÖ¦üÖê ÃÖÓÜµÖÖ = 6.023 × 1023 ¯ÖÏ×ŸÖ ÝÖÏÖ´Ö ´ÖÖê»Ö  

  ²ÖÖê»™Ëü•ÖÌ́ ÖÖ®Ö ×®ÖµÖŸÖÖÓÛú = 1.38 × 10–23 JK–1 
 

General Instructions :   

 (i) All questions are compulsory. There are 26 questions in all.  

 (ii) This question paper has five sections : Section A, Section B, Section C, Section D 

and Section E. 

 (iii) Section A contains five questions of one mark each, Section B contains five 

questions of two marks each, Section C contains twelve questions of three marks 

each, Section D contains one value based question of four marks and Section E 

contains three questions of five marks each. 

 (iv) There is no overall choice. However, an internal choice has been provided in one 

question of two marks, one question of three marks and all the three questions of 

five marks weightage. You have to attempt only one of the choices in such 

questions. 

 (v) You may use the following values of physical constants wherever necessary : 

  c = 3 × 108 m/s 

  h = 6.63 × 10–34 Js 

  e = 1.6 × 10–19 C 

  µ0 = 4π × 10–7 T m A–1 

  ε0 = 8.854 × 10–12 C2 N–1 m–2  

  
1

4πε0

 = 9 × 109 N m2 C–2 

  me = 9.1 × 10–31 kg 

  mass of neutron = 1.675 × 10–27 kg 

  mass of proton = 1.673 × 10–27 kg 

  Avogadro’s number = 6.023 × 1023 per gram mole 

  Boltzmann constant = 1.38 × 10–23 JK–1 
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ÜÖÞ›ü – † 

Section – A 
 

1. ×ÛúÃÖß ÃÖÓ¬ÖÖ×¸ü¡Ö ÛúÖê ×ÛúÃÖß ¯Ö×¸ü¾ÖŸÖá †Ö¾Öé×¢Ö Ûêú AC ÄÖÖêŸÖ ÃÖê ÃÖÓµÖÖê×•ÖŸÖ ×ÛúµÖÖ ÝÖµÖÖ Æîü … µÖ×¤ü AC ÄÖÖêŸÖ Ûúß †Ö¾Öé×¢Ö 

‘Ö™üÖ ¤üß •ÖÖ‹, ŸÖÖê ŒµÖÖ ×¾ÖÃ£ÖÖ¯Ö®Ö ¬ÖÖ¸üÖ ¯Ö×¸ü¾ÖÙŸÖŸÖ ÆüÖê •ÖÖ‹ÝÖß ? 1 

 A variable frequency AC source is connected to a capacitor. Will the displacement 

current change if the frequency of the AC source is decreased ? 

 

2. NAND ÝÖê™ü ÛúÖ ŸÖÛÔú ¯ÖÏŸÖßÛú ÜÖà×“Ö‹ †Öî̧ ü ‡ÃÖÛúß ÃÖŸµÖ´ÖÖ®Ö ÃÖÖ¸üÞÖß ¤üß×•Ö‹ … 1 

 Draw the logic symbol of NAND gate and give its Truth Table. 

 

3. AC ÄÖÖêŸÖ Ûúß †Ö¾Öé×¢Ö ´Öë ¯Ö×¸ü¾ÖŸÖÔ®Ö Ûêú ÃÖÖ£Ö ÃÖÓ¬ÖÖ×¸ü¡Ö ¯ÖÏ×ŸÖ‘ÖÖŸÖ ´Öë ×¾Ö“Ö¸üÞÖ ÛúÖê ¤ü¿ÖÖÔ®Öê Ûêú ×»Ö‹ ÝÖÏÖ±ú ÜÖà×“Ö‹ … 1 

 Plot a graph showing variation of capacitive reactance with the change in the frequency 

of the AC source. 

 

4. †ÖµÖÖ´Ö ´ÖÖò›ãü»Ö®Ö †Öî̧ ü †Ö¾Öé×¢Ö ´ÖÖò›ãü»Ö®Ö Ûêú ²Öß“Ö ×¾Ö³Öê¤ü®Ö Ûúß×•Ö‹ … 1 

 Distinguish between amplitude modulation and frequency modulation. 

 

5. ×ÛúÃÖß “ÖÖ»ÖÛú Ûêú ÃÖ´Ö×¾Ö³Ö¾Ö ¯ÖéÂšü Ûêú ×ÛúÃÖß ×²Ö®¤ãü ¯Ö¸ü ×¾ÖªãŸÖ õÖê¡Ö ¸êüÜÖÖ‹Ñ ¯ÖéÂšü Ûêú »Ö´²Ö¾ÖŸÖ ŒµÖÖë ÆüÖêŸÖß Æïü ? 1 

 Why are electric field lines perpendicular at a point on an equipotential surface of a 

conductor ? 

 

 

ÜÖÞ›ü – ²Ö  

Section – B 

6. ×“Ö¡Ö ´Öë ¤ü¿ÖÖÔ‹ ÝÖ‹ ¯ÖÏ×ŸÖ¸üÖê¬ÖÛúÖë Ûêú ®Öê™ü¾ÖÛÔú «üÖ¸üÖ ²Öî™ü¸üß ÃÖê »Öß ÝÖµÖß ¬ÖÖ¸üÖ ¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ … 2 

A 1 Ω

B

D

C

5 Ω 4 Ω

2 Ω

2 Ω

4 V  
 Calculate the current drawn from the battery by the network of resistors shown in the 

figure. 

A 1 Ω

B

D

C

5 Ω 4 Ω

2 Ω

2 Ω

4 V  
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7. 20 cm ³Öã•ÖÖ ¾ÖÖ»Öê ×ÛúÃÖß ¾ÖÝÖÖÔÛúÖ¸ü »Öǣ Ö ×•ÖÃÖÃÖê 1A ¬ÖÖ¸üÖ ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖê ¸üÆüß Æîü, ÛúÖê ×ÛúÃÖß †®Ö®ŸÖ »Ö´²ÖÖ‡Ô Ûêú ÃÖß¬Öê 
ŸÖÖ¸ü ×•ÖÃÖÃÖê 2A ¬ÖÖ¸üÖ ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖê ¸üÆüß Æîü Ûêú ×®ÖÛú™ü ×“Ö¡Ö ´Öë ¤ü¿ÖÖÔ‹ †®ÖãÃÖÖ¸ü ÃÖ´ÖÖ®Ö ŸÖ»Ö ´Öë ¸üÜÖÖ ÝÖµÖÖ Æîü … 2 

 

 ¬ÖÖ¸üÖ¾ÖÖÆüß “ÖÖ»ÖÛú Ûêú ÛúÖ¸üÞÖ »Öǣ Ö ¯Ö¸ü †Ö¸üÖê×¯ÖŸÖ ®Öê™ü ²Ö»Ö ÛúÖ ¯Ö×¸ü´ÖÖÞÖ †Öî̧ ü ×¤ü¿ÖÖ ¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ … 

†£Ö¾ÖÖ 

 200 ±êú¸üÖë †Öî̧ ü 100 cm2 õÖê¡Ö±ú»Ö Ûúß ×ÛúÃÖß ¾ÖÝÖÖÔÛúÖ¸ü ÃÖ´ÖŸÖ»Ö ÛãúÞ›ü»Öß ÃÖê 5A †¯Ö×¸ü¾ÖŸÖá ¬ÖÖ¸üÖ ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖê ¸üÆüß 
Æîü … µÖÆü ÛãúÞ›ü»Öß 0.2 T Ûêú ‹êÃÖê ‹ÛúÃÖ´ÖÖ®Ö “Öã́ ²ÖÛúßµÖ õÖê¡Ö ´Öë ×Ã£ÖŸÖ Æîü, ×•ÖÃÖÛúß ×¤ü¿ÖÖ ÛãúÞ›ü»Öß Ûêú ŸÖ»Ö Ûêú 
»Ö´²Ö¾ÖŸÖ Æîü … •Ö²Ö ‡ÃÖ ÛãúÞ›ü»Öß ÛúÖ ŸÖ»Ö “Öã́ ²ÖÛúßµÖ õÖê¡Ö ÃÖê 60° ÛúÖ ÛúÖêÞÖ ²Ö®ÖÖŸÖÖ Æîü ŸÖ²Ö ˆÃÖ ×Ã£Ö×ŸÖ ´Öë ÛãúÞ›ü»Öß 
¯Ö¸ü »ÖÝÖÖ ²Ö»Ö-†Ö‘ÖæÞÖÔ ¯Ö×¸üÛú×»ÖŸÖ Ûúß×•Ö‹ … ×ÛúÃÖ ×¾Ö®µÖÖÃÖ ´Öë µÖÆü ÛãúÞ›ü»Öß Ã£ÖÖµÖß ÃÖÖ´µÖÖ¾ÖÃ£ÖÖ ´Öë ÆüÖêÝÖß ? 

 A square loop of side 20 cm carrying current of 1A is kept near an infinite long 

straight wire carrying a current of 2A in the same plane as shown in the figure. 

 

 Calculate the magnitude and direction of the net force exerted on the loop due to the 

current carrying conductor. 

OR 

 A square shaped plane coil of area 100 cm2 of 200 turns carries a steady current of 5A. 

It is placed in a uniform magnetic field of 0.2 T acting perpendicular to the plane of 

the coil. Calculate the torque on the coil when its plane makes an angle of 60° with the 

direction of the field. In which orientation will the coil be in stable equilibrium ? 

 

8. ˆ®Ö ¾ÖîªãŸÖ “Öã́ ²ÖÛúßµÖ ×¾Ö×Ûú¸üÞÖÖë ÛúÖ ®ÖÖ´Ö ×»Ö×ÜÖ‹ (i) ×•Ö®ÖÛúÖ ˆ¯ÖµÖÖêÝÖ ÛïúÃÖ¸ü Ûúß ÛúÖê×¿ÖÛúÖ†Öë ÛúÖê ®ÖÂ™ü Ûú¸ü®Öê ´Öë 
×ÛúµÖÖ •ÖÖŸÖÖ Æîü, (ii) ×•Ö®ÖÃÖê Ÿ¾Ö“ÖÖ ŸÖÖ´ÖÏ ¸ÓüÝÖ Ûúß ÆüÖê •ÖÖŸÖß Æîü, (iii) ¯Öé£¾Öß Ûúß ˆÂÞÖŸÖÖ ²Ö®ÖÖ‹ ¸üÜÖŸÖê Æïü … 2 

 ‡®Ö´Öë ÃÖê ×ÛúÃÖß ‹Ûú ¯ÖÏÛúÖ¸ü Ûúß ŸÖ Ó̧üÝÖÖë ÛúÖê ˆŸ¯Ö®®Ö Ûú¸ü®Öê Ûúß ×¾Ö×¬Ö ÛúÖ ÃÖÓõÖê̄ Ö ´Öë ¾ÖÞÖÔ®Ö Ûúß×•Ö‹ … 

 Name the types of e.m. radiations which (i) are used in destroying cancer cells,          

(ii) cause tanning of the skin and (iii) maintain the earth’s warmth.  

 Write briefly a method of producing any one of these waves. 
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9. ×“Ö¡Ö ´Öë ÆüÖ‡›ÒüÖê•Ö®Ö ¯Ö¸ü´ÖÖÞÖã ÛúÖ ‰ú•ÖÖÔ ÃŸÖ¸ü †Ö ȩ̂üÜÖ ¤ü¿ÖÖÔµÖÖ ÝÖµÖÖ Æîü :  2 
 (a) ¾ÖÆü ÃÖÓÛÎú´ÖÞÖ –ÖÖŸÖ Ûúß×•Ö‹ ×•ÖÃÖ´Öë 496 nm ŸÖ Ó̧üÝÖ¤îü¬µÖÔ Ûêú ±úÖê™üÖò®Ö ÛúÖ ˆŸÃÖ•ÖÔ®Ö ÆüÖêŸÖÖ Æîü … 

n = 4

n = 3

n = 2

n = 1 
 

 (b) ×ÛúÃÖ ÃÖÓÛÎú´ÖÞÖ Ûêú ÃÖÓÝÖŸÖ †×¬ÖÛúŸÖ´Ö ŸÖ Ó̧üÝÖ¤îü¬µÖÔ Ûêú ×¾Ö×Ûú¸üÞÖ ˆŸÃÖÙ•ÖŸÖ ÆüÖêŸÖê Æïü ? †¯Ö®Öê ˆ¢Ö¸ü Ûúß ¯Öã×Â™ü     
Ûúß×•Ö‹ … 

 The figure shows energy level diagram of hydrogen atom.  
 (a)  Find out the transition which results in the emission of a photon of wavelength 

496 nm. 
n = 4

n = 3

n = 2

n = 1 
 (b) Which transition corresponds to the emission of radiation of maximum 

wavelength ? Justify your answer. 
 

10. ‘×¾ÖªãŸÖ °»ÖŒÃÖ’ Ûúß ¯Ö×¸ü³ÖÖÂÖÖ †Öî̧ ü ‡ÃÖÛúÖ SI ´ÖÖ¡ÖÛú ×»Ö×ÜÖ‹ … ×¾ÖªãŸÖ õÖê¡Ö 
→
E = 3 × 103 

^
i N/C Ûêú ÛúÖ¸üÞÖ 

×ÛúÃÖß 10 cm ³Öã•ÖÖ ¾ÖÖ»Öê ¾ÖÝÖÔ ÃÖê ÝÖã•Ö¸ü®Öê ¾ÖÖ»ÖÖ °»ÖŒÃÖ ×ÛúŸÖ®ÖÖ Æîü, •Ö²Ö×Ûú ‡ÃÖê 
→
E Ûêú †×³Ö»Ö´²Ö¾ÖŸÖË ¸üÜÖÖ ÝÖµÖÖ Æîü … 2 

 Define the term ‘electric flux’. Write its SI units. What is the flux due to electric field 
→
E = 3 × 103 

^
i N/C through a square of side 10 cm, when it is held normal to 

→
E ? 

 

ÜÖÞ›ü – ÃÖ 
Section – C 

11. †®Öã̄ ÖÏÃ£Ö ÛúÖ™ü-õÖê¡Ö±ú»Ö 1.6 × 10–4m2 †Öî̧ ü ÛúÃÖÛú¸ü ¯ÖÖÃÖ-¯ÖÖÃÖ »Ö¯Öê™êü ÝÖ‹ 2000 ±êú¸üÖë Ûúß ¯Ö×¸ü®ÖÖ×»ÖÛúÖ ×•ÖÃÖÃÖê 
4.0 A ¬ÖÖ¸üÖ ¯ÖÏ¾ÖÖ×ÆüŸÖ ÆüÖê ¸üÆüß Æîü ‡ÃÖÛêú Ûêú®¦ü ÃÖê ÆüÖêÛú¸ü ×®Ö»Ö×´²ÖŸÖ Æîü †Öî̧ ü µÖÆü õÖî×ŸÖ•Ö ŸÖ»Ö ´Öë ‘Öǽ Ö ÃÖÛúŸÖß Æîü …          
(i) ‡ÃÖ ¯Ö×¸ü®ÖÖ×»ÖÛúÖ ÃÖê ÃÖÓ²Ö¨ü “Öã́ ²ÖÛúßµÖ †Ö‘ÖæÞÖÔ, (ii) µÖ×¤ü ¯Ö×¸ü®ÖÖ×»ÖÛúÖ Ûêú †õÖ ÃÖê 30° ÛúÖêÞÖ ¯Ö¸ü ÛúÖê‡Ô               
7.5 × 10–2 T ÛúÖ õÖî×ŸÖ•Ö “Öã́ ²ÖÛúßµÖ õÖê¡Ö ¾µÖ¾Ö×Ã£ÖŸÖ ×ÛúµÖÖ ÝÖµÖÖ Æîü, ŸÖÖê ¯Ö×¸ü®ÖÖ×»ÖÛúÖ ¯Ö¸ü »ÖÝÖê ²Ö»Ö-†Ö‘ÖæÞÖÔ ÛúÖ 
¯Ö×¸ü´ÖÖÞÖ †Öî̧ ü ×¤ü¿ÖÖ –ÖÖŸÖ Ûúß×•Ö‹ … 3 

 A closely wound solenoid of 2000 turns and cross sectional area 1.6 × 10–4m2 carrying 
a current of 4.0 A is suspended through its centre allowing it to turn in a horizontal 
plane. Find (i) the magnetic moment associated with the solenoid, (ii) magnitude and 
direction of the torque on the solenoid if a horizontal magnetic field of 7.5 × 10–2 T is 
set up at an angle of 30° with the axis of the solenoid.  
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12. (a) µÖÓÝÖ Ûêú ×«ü×—Ö¸üß ¯ÖÏµÖÖêÝÖ ´Öë ¤üÖê ×—Ö×¸üµÖÖë Ûúß ´ÖÖê™üÖ‡Ô ÛúÖ †®Öã̄ ÖÖŸÖ 4:1 Æîü … ¾µÖ×ŸÖÛú¸üÞÖ ¯Öî™ü®ÖÔ ´Öë ˆ×““ÖÂšü †Öî̧ ü 
×®Ö×´®ÖÂšü Ûúß ŸÖß¾ÖÎŸÖÖ†Öë Ûêú †®Öã̄ ÖÖŸÖ ÛúÖ ´Öæ»µÖÖÓÛú®Ö Ûúß×•Ö‹ … 3 

 (b) ŒµÖÖ ¾µÖ×ŸÖÛú¸üÞÖ ¯Öî™ü®ÖÔ ®Öê “Ö´ÖÛúß»Öß †Öî̧ ü ÛúÖ»Öß ×±Ïú®•ÖêÓ ×¤üÜÖÖ‡Ô ¤êü®ÖÖ, ×ÛúÃÖß ³Öß ºþ¯Ö ´Öë, ‰ú•ÖÖÔ ÃÖÓ̧ üõÖÞÖ ×®ÖµÖ´Ö 
ÛúÖ ˆ»»ÖÓ‘Ö®Ö Æîü ? ¾µÖÖÜµÖÖ Ûúß×•Ö‹ … 

 (a) The ratio of the widths of two slits in Young’s double slit experiment is 4 : 1. 
Evaluate the ratio of intensities at maxima and minima in the interference 
pattern. 

 (b) Does the appearance of bright and dark fringes in the interference pattern 
violate, in any way, conservation of energy ? Explain. 

 
13. (a) ˆ®Ö ÛúÖ¸üÛúÖë ÛúÖê ×»Ö×ÜÖ‹ ×•Ö®ÖÛêú «üÖ¸üÖ ×ÛúÃÖß ¤æü¸ü¤ü¿ÖÔÛú Ûúß ×¾Ö³Öê¤ü®Ö õÖ´ÖŸÖÖ ´Öë ¾Öé×¨ü Ûúß •ÖÖ ÃÖÛúŸÖß Æîü … 3 
 (b) 1 mm “ÖÖî›ÌüÖ‡Ô Ûúß ‹Ûú»Ö ×—Ö¸üß ¯Ö¸ü •Ö²Ö ×—Ö¸üß Ûêú †×³Ö»Ö´²Ö¾ÖŸÖ 600 nm ŸÖ Ó̧üÝÖ¤îü¬µÖÔ ÛúÖ ¯ÖÏÛúÖ¿Ö †Ö¯ÖŸÖ®Ö 

Ûú¸üŸÖÖ Æîü, ŸÖÖê ‡ÃÖÛêú ÛúÖ¸üÞÖ ¯ÖÏÖ¯ŸÖ ×¾Ö¾ÖŸÖÔ®Ö ¯Öî™ü®ÖÔ Ûêú ¯ÖÏ£Ö´Ö ÛúÖê×™ü ˆ×““ÖÂšü †Öî̧ ü ŸÖéŸÖßµÖ ÛúÖê×™ü ×®Ö×´®ÖÂšü Ûêú 
²Öß“Ö ÛúÖêÞÖßµÖ ¯Öé£ÖŒÛú®Ö ÛúÖ †ÖÛú»Ö®Ö Ûúß×•Ö‹ … 

 (a) Write the factors by which the resolving power of a telescope can be increased. 
 (b) Estimate the angular separation between first order maximum and third order 

minimum of the diffraction pattern due to a single slit of width 1 mm, when light 
of wavelength 600 nm is incident normal on it. 

 

14. (a) ÃÖÖ¬ÖÖ¸üÞÖ Ó̧üÝÖß®Ö ÛúÖÑ“Ö Ûêú “Ö¿´ÖÖë Ûúß ŸÖã»Ö®ÖÖ ´Öë †“”ûß ÝÖãÞÖŸÖÖ Ûêú ¯ÖÖê»Ö¸üÖòµÖ›üÖë Ûêú ²Ö®Öê “Ö¿´ÖÖë ÛúÖê ¯ÖÏÖ×µÖÛúŸÖÖ 
ŒµÖÖë ¤üß •ÖÖŸÖß Æîü ? ÛúÖ¸üÞÖ ¤êüÛú¸ü Ã¯ÖÂ™ü Ûúß×•Ö‹ … 3 

 (b) ¤üÖê ¯ÖÖê»Ö¸üÖòµÖ›üÖë P1 ŸÖ£ÖÖ P2 ÛúÖê ÛÎúÖ×ÃÖŸÖ ×Ã£Ö×ŸÖµÖÖë ´Öë ¸üÜÖÖ ÝÖµÖÖ Æîü … P1 †Öî̧ ü P2 Ûêú ²Öß“Ö ÛúÖê‡Ô ŸÖßÃÖ¸üÖ 
¯ÖÖê»Ö¸üÖòµÖ›ü P3 ‡ÃÖ ¯ÖÏÛúÖ¸ü ¸üÜÖÖ •ÖÖŸÖÖ Æîü ×Ûú P3 ÛúÖ ¯ÖÖ×¸üŸÖ †õÖ P1 Ûêú ÃÖ´ÖÖ®ŸÖ¸ü Æîü … P2 ÃÖê ¯ÖÖ¸üÝÖ×´ÖŸÖ 
¯ÖÏÛúÖ¿Ö Ûúß ŸÖß¾ÖÎŸÖÖ (I2) P3 ÛúÖê ‘ÖæÞÖÔ®Ö Ûú¸üÖ®Öê ¯Ö¸ü ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ¯Ö×¸ü¾ÖŸÖÔ®Ö ÆüÖêÝÖß ? P1 †Öî̧ ü P3 Ûêú ¯Ö×¸üŸÖ †õÖÖë 

Ûêú ²Öß“Ö ÛúÖêÞÖ ‘θ’ †Öî̧ ü ŸÖß¾ÖÎŸÖÖ ‘I2’ Ûêú ²Öß“Ö ÝÖÏÖ±ú ÜÖà×“Ö‹ … 
 (a) Good quality sun-glasses made of polaroids are preferred over ordinary coloured 

glasses. Justifying your answer. 

 (b) Two polaroids P1 and P2 are placed in crossed positions. A third polaroid P3 is 

kept between P1 and P2 such that pass axis of P3 is parallel to that of P1. How 

would the intensity of light (I2) transmitted through P2 vary as P3 is rotated ? 

Draw a plot of intensity ‘I2’ Vs the angle ‘θ’, between pass axes of P1 and P3. 
 

15. (a) ®Öß“Öê ¤üß ÝÖµÖß ®ÖÖ×³ÖÛúßµÖ †×³Ö×ÛÎúµÖÖ†Öë ÛúÖê ¯Öæ̧ üÖ Ûúß×•Ö‹ :  3 

  (i) 208
84

Po → 204
82

Pb + … 

  (ii) 32
15

P → 32
16

S + … 

 (b) (i) β– †Öî̧ ü (ii) β+ õÖµÖ Ûêú ×»Ö‹ ˆ¢Ö¸ü¤üÖµÖß ®ÖÖ×³ÖÛú ´Öë †®ŸÖÝÖÏÔÃŸÖ ´Öæ»Ö ¯ÖÏ×ÛÎúµÖÖ ×»Ö×ÜÖ‹ … 
 (c) ®µÖæ×™Òü®ÖÖë ÛúÖ ¯ÖÏÖµÖÖê×ÝÖÛú ÃÖÓÃÖæ“Ö®Ö Ûú×šü®Ö ŒµÖÖë ¯ÖÖµÖÖ ÝÖµÖÖ ? 
 (a) Complete the following nuclear reactions : 

  (i) 208
84

Po → 204
82

Pb + … 

  (ii) 32
15

P → 32
16

S + … 

 (b) Write the basic process involved in nuclei responsible for (i) β– and                   

(ii) β+ decay. 

 (c) Why is it found experimentally difficult to detect neutrinos ? 
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16. ŸÖÖ¯Ö T > 0K ¯Ö¸ü (i) n-¯ÖÏÛúÖ¸ü †Öî̧ ü (ii) p-¯ÖÏÛúÖ¸ü Ûêú †¬ÖÔ“ÖÖ»ÖÛúÖë Ûêú ‰ú•ÖÖÔ-²ÖîÞ›ü †Ö ȩ̂üÜÖ ÜÖà×“Ö‹ …  

 n-¯ÖÏÛúÖ¸ü Ûêú ¯ÖÏÛú¸üÞÖ ´Öë Si-†¬ÖÔ“ÖÖ»ÖÛúÖë Ûêú ‰ú•ÖÖÔ-²ÖîÞ›ü †Ö ȩ̂üÜÖ ´Öë ¤üÖŸÖÖ ‰ú•ÖÖÔ ÃŸÖ¸ü “ÖÖ»ÖÛú ²ÖîÞ›ü Ûúß ŸÖ»Öß Ûêú Ûãú”û 
®Öß“Öê ŸÖ£ÖÖ p-¯ÖÏÛúÖ¸ü Ûêú †¬ÖÔ“ÖÖ»ÖÛúÖë ´Öë ÝÖÏÖÆüß ‰ú•ÖÖÔ ÃŸÖ¸ü ÃÖÓµÖÖê•Öß ²ÖîÞ›ü Ûêú ¿ÖßÂÖÔ ÃÖê Ûãú”û ‰ú¯Ö¸ü ÆüÖêŸÖÖ Æîü … Ã¯ÖÂ™ü 
Ûúß×•Ö‹ ×Ûú “ÖÖ»ÖÛú †Öî̧ ü ÃÖÓµÖÖê•Öß ²ÖîÞ›üÖë ´Öë ‡®Ö ‰ú•ÖÖÔ-ÃŸÖ¸üÖë Ûúß ŒµÖÖ ³Öæ×´ÖÛúÖ ÆüÖêŸÖß Æîü … 3 

 Draw the energy band diagrams of (i) n-type and (ii) p-type semiconductor at 

temperature, T > 0K.  

 In the case n-type Si semiconductor, the donor energy level is slightly below the 

bottom of conduction band whereas in p-type semiconductor, the acceptor energy level 

is slightly above the top of the valence band. Explain, what role do these energy levels 

play in conduction and valence bands. 

 

17. †ÓŸÖ¸üÞÖ †×³Ö»ÖõÖÞÖ (V0 †Öî̧ ü Vi Ûêú ²Öß“Ö) ÛúÖ ÝÖÏÖ±ú ÜÖà×“Ö‹ †Öî̧ ü ¤ü¿ÖÖÔ‡‹ ×Ûú ‡ÃÖ †×³Ö»ÖõÖÞÖ ÛúÖ ÛúÖî®Ö ÃÖÖ ³ÖÖÝÖ 
¯ÖÏ¾Ö¬ÖÔ®Ö Ûêú ×»Ö‹ ˆ¯ÖµÖÖêÝÖ ×ÛúµÖÖ •ÖÖŸÖÖ Æîü †Öî̧ ü ŒµÖÖë ?  3 

 ×ÛúÃÖß †Ö¬ÖÖ¸ü ²ÖÖµÖ×ÃÖŸÖ ™ÒüÖÓ×•ÖÃ™ü¸ü ¯ÖÏ¾Ö¬ÖÔÛú ÛúÖ CE ×¾Ö®µÖÖÃÖ ´Öë ¯Ö×¸ü¯Ö£Ö †Ö ȩ̂üÜÖ ÜÖà×“Ö‹ †Öî̧ ü ÃÖÓõÖê̄ Ö ´Öë ‡ÃÖÛúß 
ÛúÖµÖÔ×¾Ö×¬Ö Ûúß ¾µÖÖÜµÖÖ Ûúß×•Ö‹ … 

 Draw a plot of transfer characteristic (V0 vs Vi) and show which portion of the 

characteristic is used in amplification and why ? 

 Draw the circuit diagram of base bias transistor amplifier in CE configuration and 

briefly explain its working. 

 
18. ‡®™ü¸ü®Öê™ü Ûêú ˆ¯ÖµÖÖêÝÖ ´Öë ®Öß“Öê ×¤ü‹ ÝÖ‹ ¯Ö¤üÖë Ûúß ¾µÖÖÜµÖÖ Ûúß×•Ö‹ :  3 

 (i) ‡®™ü¸ü®Öê™ü ÃÖÙ±ú®ÝÖ 

 (ii) ÃÖÖê¿Ö»Ö ®Öê™ü¾ÖÚÛúÝÖ 

 (iii) ‡Ô-´Öê»Ö 

 Explain the following terms in relation to the use of internet : 

 (i) Internet surfing 

 (ii) Social networking 

 (iii) E-mail 

 

19. (a) ×ÛúÃÖß “ÖÖ»ÖÛú ´Öë ¯ÖÏ¾ÖÖ×ÆüŸÖ ¬ÖÖ¸üÖ ‘I’ †Öî̧ ü ‡»ÖêŒ™ÒüÖò®Ö Ûêú †¯Ö¾ÖÖÆü ¾ÖêÝÖ →νd Ûêú ²Öß“Ö ÃÖÓ²ÖÓ¬Ö ¾µÖãŸ¯Ö®®Ö Ûúß×•Ö‹ … 3 

 (b) ×“Ö¡Ö ´Öë ×ÛúÃÖß ŸÖÖ¸ü Ûúß †®Öã̄ ÖÏÃ£Ö ÛúÖ™ü ÃÖê ¯ÖÏ¾ÖÖ×ÆüŸÖ ¬ÖÖ¸üÖ ‘I’ †Öî̧ ü ÃÖ´ÖµÖ ‘t’ Ûêú ²Öß“Ö ÝÖÏÖ±ú ¤ü¿ÖÖÔµÖÖ ÝÖµÖÖ Æîü … 
‡ÃÖ ÝÖÏÖ±ú ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú¸üÛêú ŸÖÖ¸ü ÃÖê 10s ´Öë ¯ÖÏ¾ÖÖ×ÆüŸÖ †Ö¾Öê¿Ö –ÖÖŸÖ Ûúß×•Ö‹ … 
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 (a) Deduce the relation between current I flowing through a conductor and drift 

velocity →νd of the electrons.  

 (b) Figure shows a plot of current ‘I’ flowing through the cross-section of a wire 

versus the time ‘t’. Use the plot to find the charge flowing in 10s through the 

wire. 

 
 

 

20. ×ÛúÃÖß ¯ÖÖê™îü×®¿ÖµÖÖế Öß™ü¸ü ÛúÖ ¯Ö×¸ü¯Ö£Ö †Ö ȩ̂üÜÖ ÜÖà“ÖÛú¸ü ‡ÃÖÛúÖ ÛúÖµÖÔÛúÖ¸üß ×ÃÖ¨üÖ®ŸÖ ×»Ö×ÜÖ‹ … ¤üÖê ÃÖê»ÖÖë Ûúß emf Ûúß 
ŸÖã»Ö®ÖÖ Ûú¸ü®Öê ´Öë ‡ÃÖÛúÖ ˆ¯ÖµÖÖêÝÖ ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ×ÛúµÖÖ •ÖÖŸÖÖ Æîü ‡ÃÖÛúÖ ¾ÖÞÖÔ®Ö Ûú¸ü®Öê ¾ÖÖ»ÖÖ †Ö¾Ö¿µÖÛú ÃÖæ¡Ö ¾µÖãŸ¯Ö®®Ö     
Ûúß×•Ö‹ …   3 

†£Ö¾ÖÖ 
 ¯Ö×¸ü¯Ö£Ö †Ö ȩ̂üÜÖ Ûúß ÃÖÆüÖµÖŸÖÖ ÃÖê ´Öß™ü¸ü ÃÖêŸÖã Ûêú ÛúÖµÖÔÛúÖ¸üß ×ÃÖ¨üÖ®ŸÖ Ûúß ¾µÖÖÜµÖÖ Ûúß×•Ö‹ … ‡ÃÖÛúÖ ˆ¯ÖµÖÖêÝÖ ×ÛúÃÖß ×¤ü‹ 

ÝÖ‹ ŸÖÖ¸ü ÛúÖ †–ÖÖŸÖ ¯ÖÏ×ŸÖ¸üÖê¬Ö ×®Ö¬ÖÖÔ×¸üŸÖ Ûú¸ü®Öê ´Öë ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ×ÛúµÖÖ •ÖÖŸÖÖ Æîü ? ¯Ö×¸üÞÖÖ´Ö ´Öë ®µÖæ®ÖŸÖ´Ö ¡Öã×™ü Ûêú ×»Ö‹ 
²Ö¸üŸÖß •ÖÖ®Öê ¾ÖÖ»Öß †Ö¾Ö¿µÖÛú ÃÖÖ¾Ö¬ÖÖ×®ÖµÖÖÑ ×»Ö×ÜÖ‹ … 

 Draw a circuit diagram of a potentiometer. State its working principle. Derive the 

necessary formula to describe how it is used to compare the emfs of the two cells. 

OR 

 With the help of the circuit diagram, explain the working principle of meter bridge. 

How is it used to determine the unknown resistance of a given wire ? Write the 

necessary precautions to minimize the error in the result. 
 

21. (a) ×ÛúÃÖß “Ö»Ö ÛãúÞ›ü»Öß ÝÖî»¾Öê®ÖÖế Öß™ü¸ü ´Öë “Öã́ ²ÖÛúßµÖ õÖê¡Ö ×¡Ö•µÖ (†¸üßµÖ) ŒµÖÖë ²Ö®ÖÖµÖÖ •ÖÖŸÖÖ Æîü ? ÃÖ´Ö—ÖÖ‡‹ µÖÆü 
×ÛúÃÖ ¯ÖÏÛúÖ¸ü ²Ö®ÖÖµÖÖ •ÖÖŸÖÖ Æîü …  3 

 (b) ×ÛúÃÖß ÝÖî»¾Öê®ÖÖế Öß™ü¸ü ×•ÖÃÖÛúÖ ¯ÖÏ×ŸÖ¸üÖê¬Ö ‘G’ Æîü, ÛúÖê ‡ÃÖÛêú ÁÖêÞÖß ´Öë ÛúÖê‡Ô ¯ÖÏ×ŸÖ¸üÖê¬Ö ‘R’ ÃÖÓµÖÖê×•ÖŸÖ Ûú¸üÛêú         
(0-V) ¾ÖÖê»™ü ¯Ö×¸üÃÖ¸ü Ûêú ¾ÖÖê»™ü´Öß™ü¸ü ´Öë ¯Ö×¸ü¾ÖÙŸÖŸÖ ×ÛúµÖÖ •ÖÖ ÃÖÛúŸÖÖ Æîü … µÖ×¤ü ‡ÃÖê 0 ÃÖê V/2 ¯Ö×¸üÃÖ¸ü Ûêú 
¾ÖÖê»™ü´Öß™ü¸ü ´Öë ¯Ö×¸ü¾ÖÙŸÖŸÖ Ûú¸ü®ÖÖ ÆüÖê, ŸÖÖê ×ÛúŸÖ®Öê ¯ÖÏ×ŸÖ¸üÖê¬Ö Ûúß †Ö¾Ö¿µÖÛúŸÖÖ ÆüÖêÝÖß ? 

 (a) Why is the magnetic field radial in a moving coil galvanometer ? Explain how it 

is achieved. 

 (b) A galvanometer of resistance ‘G’ can be converted into a voltmeter of range        

(0-V) volts by connecting a resistance ‘R’ in series with it. How much resistance 

will be required to change its range from 0 to V/2 ? 
 

22. ×ÛúÃÖß ac ¾ÖÖê»™üŸÖÖ V = V0 sin ωt Ûêú ÄÖÖêŸÖ ÛúÖê ¯ÖÏ×ŸÖ¸üÖê¬Ö ‘R’ †Öî̧ ü ÃÖÓ¬ÖÖ×¸ü¡Ö ‘C’ Ûêú ÁÖêÞÖß ÃÖÓµÖÖê•Ö®Ö ÃÖê •ÖÖê›ÌüÖ          
ÝÖµÖÖ Æîü … ‡ÃÖÛêú ×»Ö‹ ±êú•ÖÌ̧ ü †Ö¸êüÜÖ ÜÖà×“Ö‹ †Öî̧ ü ‡ÃÖÛúÖ ˆ¯ÖµÖÖêÝÖ (i) ¯Ö×¸ü¯Ö£Ö Ûúß ¯ÖÏ×ŸÖ²ÖÖ¬ÖÖ †Öî̧ ü (ii) Ûú»ÖÖ-ÛúÖêÞÖ 
Ûêú ×»Ö‹ ¾µÖÓ•ÖÛú ¯ÖÏÖ¯ŸÖ Ûú¸ü®Öê ´Öë Ûúß×•Ö‹ … 3   

 A source of ac voltage V = V0 sin ωt is connected to a series combination of a resistor 

‘R’ and a capacitor ‘C’. Draw the phasor diagram and use it to obtain the expression 

for (i) impedance of the circuit and (ii) phase angle. 
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ÜÖÞ›ü – ¤ü 
Section – D 

 

23. ×¾ÖªÖ»ÖµÖ Ûúß ”ãû¼üß Ûêú ŸÖã̧ ü®ŸÖ ²ÖÖ¤ü •ÖîÃÖê Æüß ×²Ö´Ö»ÖÖ †¯Ö®Öß ÃÖÆêü×»ÖµÖÖë Ûêú ÃÖÖ£Ö ²ÖÖÆü¸ü ×®ÖÛú»Öß ˆÃÖ®Öê ¤êüÜÖÖ ×Ûú 
†“ÖÖ®ÖÛú ²ÖÖ¤ü»ÖÖë Ûúß ÝÖ•ÖÔ®Ö Ûêú ÃÖÖ£Ö ×²Ö•Ö»Öß “Ö´ÖÛú®Öê »ÖÝÖß Æîü … ˆ®Æëü ¿Ö¸üÞÖ Ûêú ×»Ö‹ ÛúÖê‡Ô ˆ¯ÖµÖãŒŸÖ Ã£ÖÖ®Ö ®ÖÆüà ×´Ö»Ö 
¯ÖÖµÖÖ … ›üÖò. Ûú¯Öæ̧ ü •ÖÖê ¾ÖÆüà ÃÖê †¯Ö®Öß ÛúÖ¸ü ÃÖê ÝÖã•Ö¸ü ¸üÆêü £Öê ˆ®ÆüÖë®Öê ‡®Ö ²Ö““ÖÖë ÛúÖê ¤êüÜÖÖ †Öî̧ ü ˆ®Æëü †¯Ö®Öß ÛúÖ¸ü ´Öë 
²Öîšü®Öê ÛúÖ ¯ÖÏÃŸÖÖ¾Ö ×¤üµÖÖ, µÖÆüß ®ÖÆüà ˆ®ÆüÖë®Öê ‡®Ö ²Ö““ÖÖë ÛúÖê ‡®ÖÛêú ‘Ö¸üÖë Ûêú ×®ÖÛú™ü Ûúß ²ÖÃŸÖß ´Öë ”ûÖê›ÌüÖ … ×²Ö´Ö»ÖÖ Ûêú 
´ÖÖŸÖÖ-×¯ÖŸÖÖ •ÖÖê ×²Ö´Ö»ÖÖ ÛúÖ ‡®ŸÖ•ÖÖ¸ü Ûú¸ü ¸üÆêü £Öê, µÖÆü ¤êüÜÖÖ †Öî̧ ü ˆ®ÆüÖë®Öê ›üÖò. Ûú¯Öæ̧ ü ÛúÖ †Ö³ÖÖ¸ü ¾µÖŒŸÖ ×ÛúµÖÖ … 4 

 (1) ›üÖò. Ûú¯Öæ̧ ü †Öî̧ ü ×²Ö´Ö»ÖÖ Ûêú ´ÖÖŸÖÖ-×¯ÖŸÖÖ «üÖ¸üÖ ×Ûú®Ö ´Öæ»µÖÖë ÛúÖê ¤ü¿ÖÖÔµÖÖ ÝÖµÖÖ ? 

 (2) ×¾Ö¿ÖêÂÖÛú¸ü ŸÖ×›ÌüŸÖ †Öî̧ ü ÝÖ•ÖÔ®Ö Ûêú ÃÖ´ÖµÖ ÛúÖ¸ü Ûêú ³ÖßŸÖ¸ü ÆüÖê®ÖÖ ÃÖã̧ ü×õÖŸÖ ŒµÖÖë ´ÖÖ®ÖÖ •ÖÖŸÖÖ Æîü ? 

 (3) “¯Ö¸üÖ¾ÖîªãŸÖ ÃÖÖ´Ö£µÖÔ” ¯Ö¤ü Ûúß ¯Ö×¸ü³ÖÖÂÖÖ ×»Ö×ÜÖ‹ … µÖÆü ŒµÖÖ ÃÖæ×“ÖŸÖ Ûú¸üŸÖß Æîü ? 

 Immediately after school hour, as Bimla with her friends came out, they noticed that 

there was a sudden thunderstorm accompanied by the lightening. They could not find 

any suitable place for shelter. Dr. Kapoor who was passing thereby in his car noticed 

these children and offered them to come in their car. He even took care to drop them to 

the locality where they were staying. Bimla’s parents, who were waiting, saw this and 

expressed their gratitude to Dr. Kapoor.  

 (1) What values did Dr. Kapoor and Bimla’s parents displayed ? 

 (2) Why is it considered safe to be inside a car especially during lightening and 

thunderstorm ? 

 (3) Define the term ‘dielectric strength’. What does this term signify ? 

 

ÜÖÞ›ü – µÖû 

Section – E 
 

24. (a) ŸÖ¸ÓüÝÖÖÝÖÏ Ûúß ¯Ö×¸ü³ÖÖÂÖÖ ×»Ö×ÜÖ‹ … µÖÆü ×Ûú¸üÞÖ ÃÖê ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ×³Ö®®Ö Æîü ?  5 

 (b) ®Öß“Öê ×¤ü‹ ÝÖ‹ ¯ÖÏŸµÖêÛú ¯ÖÏÛú¸üÞÖ Ûêú ×»Ö‹ ŸÖ Ó̧üÝÖÖÝÖÏ Ûúß †ÖÛéú×ŸÖ ¤ü¿ÖÖÔ‡‹ … 

  (i) ×ÛúÃÖß ×²Ö®¤ãü ÄÖÖêŸÖ ÃÖê ¯ÖÏÛúÖ¿Ö ÛúÖ †¯ÖÃÖÖ×¸üŸÖ ÆüÖê®ÖÖ … 

  (ii) •Ö²Ö ×²Ö®¤ãü ÄÖÖêŸÖ ×ÛúÃÖß ˆ¢Ö»Ö »ÖëÃÖ Ûêú ±úÖêÛúÃÖ ¯Ö¸ü Æîü, ŸÖ²Ö »ÖëÃÖ ÃÖê ¯ÖÏÛúÖ¿Ö ×®ÖÝÖÔŸÖ ÆüÖêŸÖê Æãü‹ 

  (iii) ÆüÖ‡ÝÖê®ÃÖ Ûêú ×«üŸÖßµÖÛú ŸÖ Ó̧ü×ÝÖÛúÖ Ûêú ×®Ö´ÖÖÔÞÖ ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûú¸üŸÖê Æãü‹, ÃÖ‘Ö®Ö ´ÖÖ¬µÖ´Ö ÃÖê ×¾Ö¸ü»Ö ´ÖÖ¬µÖ´Ö 
´Öë ×ÛúÃÖß ÃÖ´ÖŸÖ»Ö ŸÖ Ó̧üÝÖÖÝÖÏ Ûêú ÝÖ´Ö®Ö ÛúÖê ¤ü¿ÖÖÔ®Öê Ûêú ×»Ö‹ †Ö ȩ̂üÜÖ ÜÖà×“Ö‹ … 

†£Ö¾ÖÖ 

 (a) ×ÛúÃÖß ÃÖÓµÖãŒŸÖ ÃÖæõ´Ö¤ü¿Öá «üÖ¸üÖ ¯ÖÏ×ŸÖ×²Ö´²Ö ²Ö®Ö®ÖÖ ¤ü¿ÖÖÔ®Öê Ûêú ×»Ö‹ ×Ûú¸üÞÖ †Ö¸êüÜÖ ÜÖà×“Ö‹ … ˆÃÖ ×Ã£Ö×ŸÖ ´Öë 
Ûãú»Ö †Ö¾Ö¬ÖÔ®Ö Ûêú ×»Ö‹ ¾µÖÓ•ÖÛú ¯ÖÏÖ¯ŸÖ Ûúß×•Ö‹ •Ö²Ö ¯ÖÏ×ŸÖ×²Ö´²Ö †®Ö®ŸÖ ¯Ö¸ü ²Ö®ÖŸÖÖ Æîü … 

 (b) ×ÛúÃÖß ÃÖÓµÖãŒŸÖ ÃÖæõ´Ö¤ü¿Öá Ûúß ×¾Ö³Öê¤ü®Ö õÖ´ÖŸÖÖ ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ¯ÖÏ³ÖÖ×¾ÖŸÖ ÆüÖêŸÖß Æîü, •Ö²Ö 

  (i) †×³Ö¥ü¿µÖÛú Ûúß ±úÖêÛúÃÖ ¤æü¸üß ‘Ö™ü •ÖÖŸÖß Æîü … 

  (ii) ¯ÖÏÛúÖ¿Ö Ûúß ŸÖ¸ÓüÝÖ¤îü¬µÖÔ †×¬ÖüÛú ÆüÖê •ÖÖŸÖß Æîü ? 

   †¯Ö®Öê ˆ¢Ö¸ü Ûúß ¯Öã×Â™ü ÛúÖ¸üÞÖ ÃÖ×ÆüŸÖ Ûúß×•Ö‹ … 
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 (a) Define a wavefront. How is it different from a ray ? 

 (b) Depict the shape of a wavefront in each of the following cases. 

  (i) Light diverging from point source. 

  (ii) Light emerging out of a convex lens when a point source is placed at its 

focus. 

  (iii) Using Huygen’s construction of secondary wavelets, draw a diagram 

showing the passage of a plane wavefront from a denser into a rarer 

medium. 

OR 

 (a) Draw a ray diagram showing the image formation by a compound microscope. 

Obtain expression for total magnification when the image is formed at infinity. 

 (b) How does the resolving power of a compound microscope get affected, when 

  (i) focal length of the objective is decreased. 

  (ii) the wavelength of light is increased ?  

   Give reasons to justify your answer. 

 

25. (a) ¯ÖÏÛúÖ¿Ö-×¾ÖªãŸÖ ¯ÖÏ³ÖÖ¾Ö Ûêú ˆ®Ö ŸÖß®Ö ¯ÖÏê×õÖŸÖ †×³Ö»ÖõÖÞÖÖë ÛúÖê ×»Ö×ÜÖ‹ ×•Ö®ÖÛúß ¾µÖÖÜµÖÖ ¯ÖÏÛúÖ¿Ö Ûêú ŸÖ¸ÓüÝÖ 
×ÃÖ¨üÖ®ŸÖ «üÖ¸üÖ ®ÖÆüà Ûúß •ÖÖ ÃÖÛúŸÖß …  

  Ã¯ÖÂ™ü Ûúß×•Ö‹ ×Ûú †Ö‡ÓÃ™üß®Ö Ûêú ¯ÖÏÛúÖ¿Ö-×¾ÖªãŸÖ ÃÖ´ÖßÛú¸üÞÖ ÛúÖ ˆ¯ÖµÖÖêÝÖ ‡®ÖÛúÖ ÃÖÓŸÖÖêÂÖ•Ö®ÖÛú ¾ÖÞÖÔ®Ö Ûú¸ü®Öê Ûêú 
×»Ö‹ ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ×ÛúµÖÖ •ÖÖŸÖÖ Æîü … 5 

 (b) ×“Ö¡Ö ´Öë ¤üÖê ¯ÖÏÛúÖ¿Ö-ÃÖãÝÖÏÖÆüß ¯Ö¤üÖ£ÖÖí M1 ŸÖ£ÖÖ M2 Ûêú ×»Ö‹ †Ö¯Ö×ŸÖŸÖ ×¾Ö×Ûú¸üÞÖÖë Ûúß †Ö¾Öé×¢Ö (v) †Öî̧ ü ×®Ö¸üÖê¬Öß 
×¾Ö³Ö¾Ö (V0) Ûêú ²Öß“Ö ÝÖÏÖ±ú ¤ü¿ÖÖÔµÖÖ ÝÖµÖÖ Æîü … Ã¯ÖÂ™ü Ûúß×•Ö‹ ×Ûú 

  (i) ¤üÖê®ÖÖë ȩ̂üÜÖÖ†Öë ÛúÖ œü»ÖÖ®Ö ÃÖ´ÖÖ®Ö ŒµÖÖë Æîü ? 
  (ii) †Ö¯Ö×ŸÖŸÖ ×¾Ö×Ûú¸üÞÖÖë Ûúß ÃÖ´ÖÖ®Ö †Ö¾Öé×¢Ö Ûêú ×»Ö‹ ×ÛúÃÖ ¯Ö¤üÖ£ÖÔ ÃÖê ˆŸÃÖÙ•ÖŸÖ ‡»ÖêŒ™ÒüÖò®ÖÖë Ûúß ÝÖ×ŸÖ•Ö 

‰ú•ÖÖÔ †×¬ÖÛú Æîü ? 

 
†£Ö¾ÖÖ 

 (a) ¸ü¤ü¸ü±úÖê›Ôü Ûêú ¯ÖÏÛúßÞÖÔ®Ö ¯ÖÏµÖÖêÝÖ ´Öë »ÖõµÖ-®ÖÖ×³ÖÛú Ûêú Ûæú»ÖÖò́ Öß õÖê¡Ö ´Öë α-ÛúÞÖÖë «üÖ¸üÖ †®Öã̧ êü×ÜÖŸÖ ¯ÖÏõÖê̄ Ö-¯Ö£Ö        
ÜÖà×“Ö‹ †Öî̧ ü Ã¯ÖÂ™ü Ûúß×•Ö‹ ×Ûú ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ‡ÃÖÛêú «üÖ¸üÖ ®ÖÖ×³ÖÛú Ûêú ÃÖÖ‡•ÖÌ ÛúÖ †®Öã́ ÖÖ®Ö »ÖÝÖÖµÖÖ ÝÖµÖÖ … 

 (b) ÃÖÓõÖê̄ Ö ´Öë ¾ÖÞÖÔ®Ö Ûúß×•Ö‹ ×Ûú ÝÖ×ŸÖ´ÖÖ®Ö ‡»ÖêŒ™ÒüÖò®ÖÖë Ûúß ŸÖ Ó̧üÝÖ ¯ÖÏÛéú×ŸÖ ¯ÖÏÖµÖÖê×ÝÖÛú ºþ¯Ö ÃÖê ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ¯ÖḮ ÖÖ×ÞÖŸÖ 
Ûúß ÝÖµÖß … 

 (c) •Ö²Ö ›ËüµÖæ™êü¸üÖò®ÖÖë †Öî̧ ü α-ÛúÞÖÖë ÛúÖê ˆ®ÖÛúß ×¾Ö¸üÖ´Ö †¾ÖÃ£ÖÖ†Öë ÃÖê ÃÖ´ÖÖ®Ö Ÿ¾Ö×¸üŸÖ ×¾Ö³Ö¾Ö, V Ûêú «üÖ¸üÖ Ÿ¾Ö×¸üŸÖ 
×ÛúµÖÖ •ÖÖŸÖÖ Æîü, ŸÖÖê ‡®ÖÃÖê ÃÖÓ²Ö¨ü ¤êü ²ÖÎÖÝ»Öß ŸÖ Ó̧üÝÖ¤îü¬µÖÖí Ûêú †®Öã̄ ÖÖŸÖ ÛúÖ †ÖÛú»Ö®Ö Ûúß×•Ö‹ … 

 (a) Write three observed features of photoelectric effect which cannot be explained 

by wave theory of light. 

  Explain how Einstein’s photoelectric equation is used to describe these features 

satisfactorily. 
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 (b) Figure shows a plot of stopping potential (V0) with frequency (ν) of incident 

radiation for two photosensitive materials M1 and M2. Explain 

  (i) why the slope of both the lines is same ? 

  (ii) for which material emitted electrons have greater kinetic energy for the 

same frequency of incident radiation ? 

 

OR 

 (a) In Rutherford scattering experiment, draw the trajectory traced by α-particles in 

the coulomb field of target nucleus and explain how this led to estimate the size 

of the nucleus. 

 (b) Describe briefly how wave nature of moving electrons was established 

experimentally. 

 (c) Estimate the ratio of de-Broglie wavelengths associated with deuterons and          

α-particles when they are accelerated from rest through the same accelerating 

potential V. 

 

26. (a) »Öë•Ö ÛúÖ ×®ÖµÖ´Ö ×»Ö×ÜÖ‹ … ®Öß“Öê ¤üß ÝÖµÖß ×Ã£Ö×ŸÖ ´Öë ÃÖÓ¬ÖÖ×¸ü¡Ö Ûúß ¬ÖÐã¾ÖÞÖŸÖÖ ÛúÖ †®Öã́ ÖÖ®Ö »ÖÝÖÖ®Öê ´Öë ‡ÃÖ ×®ÖµÖ´Ö 
ÛúÖ ˆ¯ÖµÖÖêÝÖ Ûúß×•Ö‹ … 5 

S N

A

B

 
 (b) ÛúÖê‡Ô •Öê™üµÖÖ®Ö 1800 km/h Ûúß “ÖÖ»Ö ÃÖê ¯Ö×¿“Ö´Ö ×¤ü¿ÖÖ ´Öë ÝÖ´Ö®Ö Ûú¸ü ü̧ÆüÖ Æîü …  

  (i) µÖ×¤ü ×•ÖÃÖ •ÖÝÖÆü ¾ÖÆü ÝÖ´Ö®Ö Ûú ü̧ ¸üÆüÖ Æîü ¾ÖÆüÖÑ ¯Öé£¾Öß Ûêú “Öã´²ÖÛúßµÖ õÖê¡Ö ÛúÖ ¯Ö× ǘ̧ ÖÖÞÖ 5 × 10–4 T †Öî̧ ü ®Ö×ŸÖ 
ÛúÖêÞÖ 30° Æîü, ŸÖÖê 25 m ×¾ÖÃŸÖÖ¸ü Ûúß •Öê™üµÖÖ®Ö Ûúß ¯ÖÓÜÖã×›üÍµÖÖë Ûêú ¤üÖê ×ÃÖ ü̧Öë Ûêú ²Öß“Ö ˆŸ¯Ö®®Ö ¾ÖÖê»™üŸÖÖ-†®ŸÖ¸ü 
ÛúÖ †®Öã́ ÖÖ®Ö »ÖÝÖÖ‡‹ … 

  (ii) µÖ×¤ü •Öê™üµÖÖ®Ö Ûúß ×¤ü¿ÖÖ ¯Ö×¿“Ö´Ö ÃÖê ˆ¢Ö¸ü Ûúß †Öȩ̂ ü ÆüÖê •ÖÖ‹, ŸÖÖê ˆŸ¯Ö®®Ö ¾ÖÖê»™üŸÖÖ ¯Ö¸ü ŒµÖÖ ¯ÖÏ³ÖÖ¾Ö ¯Ö›ÌêüÝÖÖ ? 
†£Ö¾ÖÖ 

  ÛãúÞ›ü×»ÖµÖÖë Ûêú µÖãÝÖ»Ö Ûêú †®µÖÖê®µÖ ¯ÖÏȩ̂ üÛúŸ¾Ö Ûúß ¯Ö×¸ü³ÖÖÂÖÖ ×»Ö×ÜÖ‹ †Öî̧ ü ×•Ö®Ö ÛúÖ¸üÛúÖë ¯Ö¸ü µÖÆü ×®Ö³ÖÔ̧ ü Ûú¸üŸÖÖ Æîü 
ˆ®ÖÛúÖ ˆ»»ÖêÜÖ Ûúß×•Ö‹ … 

  ×“Ö¡Ö ´Öë ¤ü¿ÖÖÔ‹ †®ÖãÃÖÖ¸ü 20 cm ³Öã•ÖÖ ÛúÖ ÛúÖê‡Ô ¾ÖÝÖÔ-»Öǣ Ö 0.1 T Ûêú ‹ÛúÃÖ´ÖÖ®Ö “Öã́ ²ÖÛúßµÖ õÖê¡Ö Ûêú ¯ÖÏ³ÖÖ¾Ö 
õÖê¡Ö ÃÖê ¯ÖÏÖ¸ü´³Ö ´Öë 30 cm ¤æü¸üß ¯Ö¸ü Æîü … ‡ÃÖÛêú ¯Ö¿“ÖÖŸÖ ‡ÃÖê ¤üÖµÖà †Öȩ̂ ü 10 cm s–1 Ûêú ¾ÖêÝÖ ÃÖê ˆÃÖ ÃÖ´ÖµÖ 
ŸÖÛú ÝÖ´Ö®Ö Ûú¸üÖµÖÖ •ÖÖŸÖÖ Æîü, •Ö²Ö ŸÖÛú ×Ûú µÖÆü ‡ÃÖ õÖê¡Ö Ûêú ¯ÖÏ³ÖÖ¾Ö õÖê¡Ö ÃÖê ²ÖÖÆü¸ü ®ÖÆüà ×®ÖÛú»Ö •ÖÖŸÖÖ … 

  ®Öß“Öê ×¤ü‹ ÝÖ‹ ×¾Ö“Ö¸üÞÖÖë ÛúÖê ¤ü¿ÖÖÔ®Öê Ûêú ×»Ö‹ ÝÖÏÖ±ú ÜÖà×“Ö‹ : 

  (i) ÃÖ´ÖµÖ (t) Ûêú ÃÖÖ£Ö »Öǣ Ö ÃÖê ÝÖã•Ö¸ü®Öê ¾ÖÖ»Öê “Öã́ ²ÖÛúßµÖ °»ÖŒÃÖ (φ) ÛúÖ ×¾Ö“Ö¸üÞÖ 



55/2 12  

  (ii) ÃÖ´ÖµÖ (t) Ûêú ÃÖÖ£Ö »Öǣ Ö ´Öë ¯ÖÏê×¸üŸÖ emf (ε) 

  (iii) µÖ×¤ü »Öǣ Ö ÛúÖ ¯ÖÏ×ŸÖ¸üÖê¬Ö 0.1 Ω Æîü, ŸÖÖê »Öǣ Ö ´Öë ¯ÖÏê×¸üŸÖ ¬ÖÖ¸üÖ ´Öë ×¾Ö“Ö¸üÞÖ  

 
 (a) State Lenz’s law. Use it to predict the polarity of the capacitor in the situation 

given below : 

S N

A

B

 

 (b) A jet plane is travelling towards west at a speed of 1800 km/h.  

  (i) Estimate voltage difference developed between the ends of the wing 

having a span of 25 m if the Earth’s magnetic field at the location has a 

magnitude of         5 × 10–4 T and dip angle is 30°.  

  (ii) How will the voltage developed be affected if the jet changes its direction 

from west to north ? 

OR 
 

  Define mutual inductance of a pair of coils and write on which factors does it 

depend. 

  A square loop of side 20 cm is initially kept 30 cm away from a region of 

uniform magnetic field of 0.1 T as shown in the figure. It is then moved towards 

the right with a velocity of 10 cm s–1 till it goes out of the field.  

  Plot a graph showing the variation of 

  (i) magnetic flux (φ) through the loop with time (t). 

  (ii) induced emf (ε) in the loop with time t. 

  (iii) induced current in the loop if it has resistance of 0.1 Ω. 

 

 

_________ 
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MARKING SCHEME 

SET 55/1(Compartment) 

Q. No. Expected Answer / Value Points Marks Total 

Marks 

Section A 

Set1,Q1 

Set2,Q5 

Set3,Q4 

If it were not so, the presence of a component of the field along the surface 

would violate its equipotential nature. 

[Accept any other correct explanation) 

1  

 

1 

Set1,Q2 

Set2,Q1 

Set3,Q5 

It would decrease. 

[NOTE: Also accept if the student just writes ‘yes’] 

1   

 

1 

Set1,Q3 

Set2,Q2 

Set3,Q1 

 
A B Y 

0 0 1 

0 1 1 

1 0 1 

1 1 0 

                                                                         

  

 

 

½ + ½    

 

 

 

 

 

 

1 

Set1,Q4 

Set2,Q3 

Set3,Q2 

 

 

 

1 

 
 

 

 

 

 

 

 

1 

Set1,Q5 

Set2,Q4 

Set3,Q3 

In amplitude  modulation, the amplitude, of the carrier wave, changes in 

accordance with the modulating signal, while in frequency modulation, 

frequency of the carrier wave varies in accordance with the modulating 

signal. 

[ NOTE: Also accept if the student draws graphs for the two types of 

modulation] 

1  

 

1 

Section B 

Set1,Q6 

Set2,Q10 

Set3,Q9 

 

 

 

 
 

 

The ‘electric flux’, through an elemental area , equals the dot product of 

, with the electric field, . 

[Alternatively: Electric flux is the number of electric field lines passing 

through a given area.] 

 [ Also accept, Or  ] 

 

S.I. units:  or (V-m) 

 

 

 

 

 

 

½ 

 

  

 

 

 

 

½ 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Definition of electric flux       ½ 

S.I. unit        ½ 

Calculation of flux       1 
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½ 

 

 

2 

Set1,Q7 

Set2,Q6 

Set3,Q10 

 

 

 

 

 

 

 

The given network has the form given below: 

 
It is a balanced wheatstone Bridge. 

Its equivalent resistance, R, is given by 

 Current drawn=  

 

 

 

 

 

 

 

½ 

 

 

 

 

 

½ 

 

 

½  

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Set1,Q8 

Set2,Q7 

Set3,Q6 

 

 

 

 

 

 

 
 

 
Here 

I1=2A ; I2=1A 

d1 =10 cm ; d2=30 cm 

µo=4π × 10
-7 

Tm A
-1 

We have 

 Net force on sides ab and cd 

N 

This net force is directed towards the infinitely long straight wire. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Calculation of Equivalent Resistance of the network   1½  

Calculation of current       ½  

Formula         ½  

Calculation of net force on the loop     1 

Direction of the net force       ½ 
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Net force on sides bc and da = zero. 

 Net force on the loop = 5.33×10
-7 

N 

The force is directed towards the infinitely long straight wire. 

OR 

 

 

 

 

Torque =  

 

Angle between  

 

                     =1  N-m 

 

½ 

½ 

 

 

 

 

 

½ 

 

½ 

 

½ 

 

 

½ 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Set1,Q9 

Set2,Q10 

Set3,Q7 

 

 

 

 

i.  rays (or X-rays) 

ii. Ultraviolet rays 

iii. Infrared rays 

Production 

 rays : (radioactive decay of nuclei) 

X-rays : (x-ray tubes or inner shell electrons) 

UV- rays: (Movement from one inner energy level to another) 

Infrared rays: (vibration of atoms and molecules) 

(Any one) 

 

 

 

 

 

½ 

½ 

½ 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

Set1,Q10 

Set2,Q9 

Set3,Q8 

 

 

 

 

 

 

 

(a) For hydrogen atom,  

E1= -13.6 eV ; E2 = -3.4 eV ; E3 = -1.51 eV; E4 = -0.85eV 

h=6.63×10
-34 

Js ; c=3×10
8
ms

-1 

Photon Energy  

This equals (nearly) the difference (E4-E2). 

Hence the required transition is (n=4) to (n=2) 

[Alternatively :  If the candidate calculates by using Rydberg formula, and 

identifies correctly the required transition, full credit may be given.] 

(b) The transition n=4 to n=3 corresponds to emission of radiation of 

maximum wavelength. 

      It is so because this transmission gives out the photon of least energy. 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

 

½  

 

 

½  

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

Formula         ½  

Calculation of angle between     ½  

Calculation of  and torque      ½ + ½  

 1 

 

Naming  of the three waves      ½ + ½ + ½  

Method of production (any one)     ½  

 

(a) Finding the transition      1 

(b) Radiation of maximum wavelength    ½  

      Justification       ½ 

 ½    
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Section C 

Set1,Q11 

Set2,Q19 

Set3,Q16 

 

 

 

 

 

 

 

 

 

(a) According to the figure,  

Hence, amount of charge crossing area A in time  

 

 

(b) Charge flowing  

                                 =area under the curve 

                                 =37.5 C 

 

 

 

 

 

 

½ 

 

 

 

 

½ 

 

 

 

½  

 

½  

 

½  

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q12 

Set2,Q20 

Set3,Q17 

 

 

 

 

 

The circuit diagram , of the potentiometer, is as shown here: 

 
Working Principle: 

The potential drop, V, across a length l of a uniform wire, is proportional to 

the length l of the wire. 

(or   (for a uniform wire) 

Derivation: 

Let the points 1 and 3 be connected together. Let the balance point be at the 

point N1 where AN1=l1 

Next let the points 2 and 3 be connected together. Let the balance point be at 

the point N2 where AN2=l2. 

We then have 

   

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

½  

 

 

 

 

 

½  

 

 

½ 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Derivation of the relation between I and    2 

(b) Calculation of the charge flowing in 10 s     1 

 

 

 

Circuit Diagram       1 

Working Principle        ½ 

Derivation of necessary formula      1 ½   

 

 



    Page 5 of 17                                           Final 
  
draft                                        20/07/15 11:00 a.m.                             

 

 

 

 

OR 

 

 

 

 

 

 

The circuit diagram of the meter bridge is as shown below: 

 

 
 

Working Principle: The working principle of the meter bridge is the same as 

that of a wheatstone bridge. The Wheatstone bridge gets balanced when: 

 
For the meter bridge, circuit shown above, this relation takes the form 

Determination of unknown Resistance (R): 

In the circuit diagram shown above, S is taken as a known standard resistance. 

We find the value of the balncing length , corresponding to a given value of 

S. We then use the relation: 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

½   

 

 

 

 

 

½ 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Circuit Diagram       ½  

Working Principle        1 

Determination of unknown resistance     1 

Precautions          ½   
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to calculate R. 

By choosing (at least three) different value of S, we calculate R each time. 

The average of these values of R gives the value of the unknown resistance. 

 

Precautions:  

(1) Make all contacts in a  neat, clean and tight manner 

 (2) Select those values of S for which the balancing length is close                                                                      

to the middle point of the wire.[Any one] 

 

 

 

 

 

½ 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

3 

Set1,Q13 

Set2,Q21 

Set3,Q18 

 

 

 

 

 

 

 

 

(a) Need for a radial magnetic field: 

The relation between the current (i) flowing through the galvanometer coil, 

and the angular deflection ( ) of the coil (from its equilibrium position), is  

where  is the angle between the magnetic field  and the equivalent 

magnetic moment  of the current carrying coil. 

Thus I is not directly proportional to . We can ensure this proportionality by 

having  . This is possible only when the magnetic field, , is a radial 

magnetic field. In such a field, the plane of the rotating coil is always parallel 

to . 

To get a radial magnetic field, the pole pieces of the magnet, are made 

concave in shape. Also a soft iron cylinder is used as the core. 

[Alternatively : Accept if the candidate draws the following diagram to 

achieve the radial magnetic field.] 

 
 

(b) We have  

We must also have 

 

 

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

½  

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Need for having a radial Magnetic field    1 

     Achieving the radial field       ½ 

(b) Formula         ½ 

     Calculation of the required resistance     1   
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where  = Resistance required to change the range from ) 0 to V/2  

 

 

½  

 

 

 

3 

Set1,Q14 

Set2,Q22 

Set3,Q19 

 

 

 

 

 

 
 
 

 The circuit diagram and the phasor diagram, for the given circuit, are as 

shown. 

 

 
  Derivation: 

The voltage equation, for the circuit, can be written as: 

The phasor relation, whose vertical component gives the above equation, is 

VR +VC=V 

 
The Pythagoras theorem gives 

 

 

 

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Circuit diagram        ½ 

Phasor Diagram        ½ 

Obtaining the expression for: 

(i) Impedence         1 ½ 

(ii) Phase angle        ½     
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Substituting the values of  , into this equation, gives 

 

 

 The impedance of the circuit is given by: 

 

Z  =  

The phase angle  is the angle between VR and V. Hence 

 

½  

 

 

 

 

 

½  

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q15 

Set2,Q11 

Set3,Q20 

 

 

 

 

 

 

 

 

 
 

(i) Associated magnetic moment  

 

(ii) torque =  

 

 

 

 

 

 

½ 

½ 

½ 

 

 

½ 

½ 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q16 

Set2,Q12 

Set3,Q21 

 

 

 

 

 

 

 

(a)  

Here  

 

(b) There is NO violation of the conservation of energy. 

The appearance of the bright and dark fringes is simply due to a 

‘redistribution of energy’. 

 

 

 

 

 

 

½ 

 

½ 

  

 

½ 

 

 

½ 

 

1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q17 

Set2,Q13 

Set3,Q22 

 

 

 

 

(a) The resolving power of a telescope can be increased by 

 

 

 

 

 

 

 

 

 

 

(i) Formula for magnetic moment      ½ 

     Calculation of magnetic moment      1 

(ii) Formula for torque       ½  

      Calculation of torque       1  

(a) Formula        ½  

     Calculation of the ratio      1 

(b) Answering about Conservation of Energy   ½  

     Explanation        1 

 

 

 

 

(a) Factors by which the resolving power can be increased.   1 

(b) Formula         ½  

Estimation of angular separation      1 ½  
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(i) increasing the diameter of its objective 

(ii) using light of short wavelength 

[Note: Give full credit even if a student writes just the first of these two 

factors.] 

(b) Position of Maxima: ; position of minima =  

For first order maxima,  

and for third order minima,  

 Required angular separation 

=  

 

 

1 

 

½  

  

½  

 

 

½  

 

½ 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q18 

Set2,Q14 

Set3,Q11 

 

 

 

 

 

 
 

 

(a) Polaroid sunglasses are preferred because they can be much more 

effective than coloured sunglasses in cutting off the harmful (UV) rays of the 

sun. 

[Alternatively : Poloroid sun glasses are prefered over coloured sun glasses 

because they are more effective in reducing the glare due to reflections from 

horizontal surfaces.] 

[Alternatively : Poloroid sun glasses are prefered over coloured sun glasses 

because they provide a better protection to our eyes.] 

 

(b) 

 
 

Let  be the angle between the pass axis of P1 and P3. The angle between the 

pass axis of P3 and P2 would then be . 

By Malus’ law, 

 

 

 

 

The plot of , therefore, has the form shown below: 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

½ 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Reason for preferring sun glasses made up of polaroids  1 

(b) Formula for intensity of light transmitted through P2  1 ½  

      Plot of I  vs          ½  
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½ 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q19 

Set2,Q15 

Set3,Q12 

 

 

 
 

 

(a) We have 

 (i)  

(Also accept if Q is not written) 

(ii)  

[Also accept if  

(b) The basic processes involved are 

(i)  

(ii)  

(c) Neutrinos are difficult to detect because: 

(i) they have only weak interactions with other particles 

(ii) they can penetrate large quantity of matter without any interaction. 

[Any one] 

 

 

 

 

 

 

½  

 

½  

 

 

½ 

½ 

  

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q20 

Set2,Q16 

Set3,Q13 

 

 

 

 

 
(i) n-type semiconductor at T > 0K 

 

 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Completing the reactions      ½ + ½  

(b) Basic processes involved in  decay   ½ + ½   

(c) Reason for difficulty in dejecting neutrinos   1 

 

 

 

 

Energy Band Diagrams      ½ + ½ 

Explaining the role of donor and acceptor energy levels  1+1  
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(ii) p-type semiconductor at T > 0K 

For a n-type semiconductor 

The electrons, from the donor impurity atoms, can move into the conduction 

band with very small supply of energy. The conduction band, therefore, has 

electrons as the majority charge carriers. 

For a p-type semiconductor 

In  these semiconductors, a very small supply of energy can cause an electron 

from its valence band to jump to the acceptor energy level. The valence band, 

therefore, has a dominant density of holes in it. This effectively implies that 

the holes are the majority charge carriers in a p-type semiconductor. 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

1  

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Set1,Q21 

Set2,Q17 

Set3,Q14 

 

 

 

 

 

 
 

The transfer characteristic has the form shown: 

 
The  Active Region of the transfer characteristic is used for amplification 

because in this region, IC increases almost linearly with increase of Vi 

The  circuit diagram of the base biased transistor amplifier, in CE 

configuration, is shown below: 

 

 

 

 

 

 

 

 

 

 

½ 

 

 

 

 

½  

 

 

 

 

 

 

1 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plot of transfer characteristics; use & reason   ½ + ½  

Circuit diagram       1 

Working       1 
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Working: The sinusoidal voltage, superposed on the dc base bias, causes the 

base current to have sinusoidal variations. 

As a result the collector current, also has similar sinusoidal variations present 

in it. 

The output, between the collector and the ground, is an amplified version of 

the input sinusoidal voltage. 

(Also accept ‘other forms’ for explanation of ‘working’ 

 

 

 

 

1 

 

 

 

 

 

 

 

3 

Set1,Q22 

Set2,Q18 

Set3,Q15 

 

 

 

(i) Internet Surfing 

      Visiting, or using, the different websites on the internet. 

(ii) Social networking 

     Social networking implies using site like 

 (a) Facebook, Twitter, etc, to share ideas and information with a  large 

number   of people. 

(b) Using internet for chatting, video sharing, etc, among friends and 

acquaintances. 

(Any one) 

(iii) E-mail 

Using internet(rather than the post office) for exchanging (multimedia) 

communication between different persons and organizations. 

 

 

 

 

1 

 

 

1 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

Section D 

Set1,Q23 

Set2,Q23 

Set3,Q23 

 

 

 

 
 

 

 

(1) Dr. Kapoor : Helpful & Considerate 

     Bimla’s Parents: Gratefulness 

 

(2) It is considered safe to be inside a car during lightening and thunderstorm 

as the electric field inside  a  conductor is zero. 

 

(3) Dielectric strength of a dielectric indicates the strength of the electric field 

that a dielectric can withstand without breaking down. 

This signifies the maximum electric field up to which the dielectric can safely 

play its role. 

 

 

 

 

 

 

 

1 

1 

 

1 

 

 

½  

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

Section E 

Set1,Q24 

Set2,Q26 

Set3,Q25 

 

 

 

 

 

 

(a)  Lenz’s law: The polarity of induced emf is such that it tends to produce a 

current which opposes the change in magnetic flux that produced it. 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

 

(a) Statement of Lenz’s law      1 

      Predicting the polarity      1 

(b) (i) Formula        ½ 

            Substitution and Calculation      1½   

      (ii) Effect on voltage      1 

   

Explanation of each of three terms     1+1+1 

 

 

 

 

 

 

(1) Value displayed by        

               Dr. Kapoor 

               Bimla’s parents     1+1 

(2) Reason for safety      1 

(3) Definition and Significance     ½ + ½  

 

 

 



    Page 13 of 17                                           Final 
  
draft                                        20/07/15 11:00 a.m.                             

 

 

 

 Polarity  

 

(b) (i)  

Here B = vertical component of Earth’s magnetic field 

B= (5×10
-4

 sin 30
o
)T = 2.5×10

-4
 T 

(ii) Now B =horizontal component of Earth’s magnetic field 

=B cos 30
o
=  

 

OR 

 

 

 

 

 

 

 

Mutual Inductance: 

The mutual inductance, of a pair of coils, equals the magnetic flux linked 

with one of them due to a unit current in the other. 

Alternatively, The mutual inductance, of a pair of coils, equals the emf 

induced in one of them when the rate of change of current in the other is 

unity. 

Factors affecting the mutual inductance of a pair of coils 

(i) The sizes of the two coils 

(ii) The shape of the two coils 

(iii) the distance of separation between the two coils 

(iv) The nature of the medium between the two coils 

(v) The relative orientation of the two coils. 

[NOTE: Any two] 

From t = 0 to t =3s , the flux through the coil is zero. 

From t = 3s to t = 5s, the flux through the coil increases from 0 to 

 , ie 0.004 Wb. 

From t = 5s to t =11s, the flux remains constant at the value 0.004 Wb. 

From t = 11s to t =13s, the flux through the coil remains zero. 

(i) The plot of  against t is, therefore, as shown: 

 

(ii)  
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Definition of mutual inductance    1   

Factors affecting mutual inductance    1 

Formulae for the three cases     ½ 

Calculations for plotting the graphs    1 

Plots of three graphs     ½ + ½ + ½  
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The plot of  against t is, therefore, as shown: 

 
 

(iii)  
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Set1,Q25 

Set2,Q24 

Set3,Q26 

 

 

 

 

(a) A wavefront is defined as a surface of constant phase. 

[Alternatively: A wavefront is the locus of all points in the medium that have 

the same phase.] 

Difference from a ray: 

(i) The ray, at each point of a wavefront, is normal to the wavefront at that 

point. 

(ii) The ray indicates the direction of propagation of wave while the 

wavefront is the surface of constant phase. 

(Any one) 

 

(b) The shape of the wavefront, in the three cases, are as shown. 
(i) 

 
 

(ii) 
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(a) Definition of wavefront      1 

      Difference from a ray      1 

(b) Shape of the wavefront in three cases         1+1+1  
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(iii) 

  
 

OR 

 

 

 

 

 

 

(a) The ray diagram, showing image formation by a compound microscope, is 

given below: 

 

Linear magnification due to the objective  

Here L=tube length=distance between the second focal point of the objective 

and the first focal point of the eyepiece. 
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(a) Ray diagram of compound microscope    1 

      Expression for total magnification    2 

(b) Effect on resolving power in cases (i) and (ii)        ½ + ½  

      Reasons for each case           ½ + ½  
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When the final image is formed at infinity, the angular magnification due to 

the eye piece equals  (D=least distance of distinct vision) 

 Total magnification when the final image is formed at infinity  

 

(c) (i) Resolving power increases when the focal length of the objective is 

decreased.  

(d) This is because the minimum separation,  decreases 

when f is decreased. 

 

(ii) Resolving power decreases when the wavelength of light is increased. 

This is because the minimum separation,   

increases when  is increased. 
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Set1,Q26 

Set2,Q25 

Set3,Q24 

 

 

 

 

 

 

 

(a) Three features, of photoelectric effect, which cannot be explained by the 

wave theory of light, are: 

(i) Maximum kinetic energy of emitted electrons is independent of the 

intensity of incident light. 

(ii) There exists a ‘threshold frequency’ for each photosensitive material. 

(iii) ‘Photoelectric effect’ is instantaneous in nature. 

Einstein’s photoelectric equation 

[Alternatively:  ] can be used to explain these features as 

follows. 

 

(i) Einstein’s equation shows that . However, Kmax does not depend 

on the intensity of light. 

(ii) Einstein’s equation shows that for   becomes negative, i.e, 

there cannot be any photoemission for  

(iii) The free electrons in the metal, that absorb completely the energy of the 

incident photons, get emitted instantaneously. 

 

(b)  

(i) Slope of the graph between  (from Einstein’s equation) equals 

(h/e). Hence it does not depend on the nature of the material. 

 

(ii) Emitted electrons have greater energy for material M1. This is because 

 has a lower value for material M1. 
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(a) Writing three features          ½ + ½ + ½  

 Explanation on the basis of Einstein’s photoelectric equation   ½ + ½ + ½  

(b) (i) Reason for equality of the two slopes    1 

      (ii) Identification of material     1  
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(a) The trajectory, traced by the α –particles in the Coulomb field of target 

nucleus, has the form shown below. 

 
 

The size of the nucleus was estimated by observing the distance (d) of closest 

approach, of the α-particles. This distance is given by: 

where K=kinetic energy of the α-particles when they are far away from the 

target nuclei. 

 

(b) The wave nature of moving electrons was established through the 

Davisson-Germer experiment. 

In this experiment, it was observed that a beam of electrons, when scattered 

by a nickel target, showed ‘maxima’ in certain directions; (like the ‘maxima’ 

observed in interference/diffraction experiments with light.) 

 

(c) We have:  
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(a) Drawing the Trajectory      1 

      Estimating the size of the nucleus     1 

(b) Establishment of wave nature     1 

(c) Estimating the ratio of deBroglie wavelengths    2 
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